
SEQUENCE LISTING 



y, George Q. 
Koh, Eugene Y. 

<120> EXPRESSION VECTORS AND USES THEREOF 



<130> 13086-002001 

<140> 09/982,223 
<141> 2001-10-18 



(0 



<150> 60/241,879 
<151> 2000-10-20 

<160> 15 



<170> FastSEQ for Windows Version 4.0 

<210> 1 
<211> 5782 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetically generated nucleic acid 



<400> 1 

aatgaaagac 

atggaaaaat 

agctgaatat 

aagaacagat 

ccccggctca 

agagaaccat 

tgaactaacc 

ataaaagagc 

ggtacccgtg 

cttgggaggg 

ctcgtccggg 

tggccagcaa 

ctgcgtcggt 

gagttcggaa 

gcccgacctg 

gagggatatg 

tttttgcttt 

ctgtgttgtc 

actgttacca 

cacaaccagt 

ccaaccttta 

gttaagatca 

gtgacctggg 

aagcctccgc 

accccgcctc 

ccatatgaga 

acaagagtta 



cccacctgta 
acataactga 
gggccaaagc 
ggaacagctg 
gggccaagaa 
cagatgtttc 
aatcagttcg 
ccacaacccc 
tatccaataa 
tctcctctga 
atcgggagac 
cttatctgtg 
actagttagc 
cacccggccg 
agtccaaaaa 
tggttctggt 
cggtttggga 
tctgtctgac 
ctcccttaag 
cggtagatgt 
acgtcggatg 
aggtcttttc 
aagccttggc 
ctcctcttcc 
gatcctccct 
tcttatatgg 
ctaacagccc 



ggtttggcaa 
gaatagaaaa 
ggatatctgt 
aatatgggcc 
cagatggtcc 
cagggtgccc 
cttctcgctt 
tcactcgggg 
accctcttgc 
gtgattgact 
ccctgcccag 
tctgtccgat 
taactagctc 
caaccctggg 
tcccgatcgt 
aggagacgag 
ccgaagccgc 
tgtgtttctg 
tttgacctta 
caagaagaga 
gccgcgagac 
acctggcccg 
ttttgacccc 
tccatccgcc 
ttatccagcc 
ggcacccccg 
ctctctccaa 



gctagcttaa 
gttcagatca 
ggtaagcagt 
aaacaggata 
ccagatgcgg 
caaggacctg 
ctgttcgcgc 
cgccagtcct 
agttgcatcc 
acccgtcagc 
ggaccaccga 
tgtctagtgt 
tgtatctggc 
agacgtccca 
tttggactct 
aacctaaaac 
gccgcgcgtc 
tatttgtctg 
ggtcactgga 
cgttgggtta 
ggcaccttta 
catggacacc 
cctccctggg 
ccgtctctcc 
ctcactcctt 
ccccttgtaa 
gctcacttac 



gtaacgccat 
aggtcaggaa 
tcctgccccg 
tctgtggtaa 
tccagccctc 
aaatgaccct 
gcttctgctc 
ccgattgact 
gacttgtggt 
gggggtcttt 
cccaccaccg 
ctatgactga 
ggacccgtgg 
ggtcgggggc 
ttggtgcacc 
agttcccgcc 
ttgtctgctg 
aaaatatggg 
aagatgtcga 
ccttctgctc 
accgagacct 
cagaccaggt 
tcaagccctt 
cccttgaacc 
ctctaggcgc 
acttccctga 
aggctctcta 



tttgcaaggc 
cagatggaac 
gctcagggcc 
gcagttcctg 
agcagtttct 
gtgccttatt 
cccgagctca 
gagtcgcccg 
ctcgctgttc 
catttggggg 
ggaggtaagc 
ttttatgcgc 
tggaactgac 
cgtttttgtg 
ccccttagag 
tccgtctgaa 
cagcatcgtt 
cccgggccag 
gcggatcgct 
tgcagaatgg 
catcacccag 
cccctacatc 
tgtacaccct 
tcctcgttcg 
ccccatatgg 
ccctgacatg 
cttagtccag 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 



2- 



cacgaagtct ggagacctct ggcggcagcc taccaagaac aactggaccg accggtggta 1680 

cctcaccctt accgagtcgg cgacacagtg tgggtccgcc gacaccagac taagaaccta 1740 

gaacctcgct ggaaaggacc ttacacagtc ctgctgacca cccccaccgc cctcaaagta 1800 

gacggcatcg cagcttggat acacgccgcc cacgtgaagg ctgccgaccc cgggggtgga 18 60 

ccatcctcta gactgccgga tcccagtgtg gtggtaggga attcaagctt gatctctata 1920 

atctcgcgca acctattttc ccctcgaaca ctttttaagc cgtagataaa caggctggga 1980 

cacttcacat gagcgaaaaa tacatcgtca cctgggacat gttgacagat ccatgcacgt 2040 

aaactcgcaa gccgactgat gccttctgaa caatggaaag gcattattgc cgtaagccgt 2100 

ggcggtctgg taccggtggg tgaagaccag aaacagcacc tcgatctgag ccgcgatatt 2160 

gcccagcgtt tcaacgcgct gtatggcgag atcgatcccg tcgttttaca acgtcgtgac 2220 

tgggaaaacc ctggcgttac ccaacttaat ggccttggag gacatccccc tttcgccagc 2280 

tggcgtaata gcgaagaggc ccgcaccgat cgcccttccc aacagttgcg cagcctgaat 2340 

tggcgaatgg cgctttgcct ggtttccggc accagaagcg gtgccggaaa gctggctgga 2400 

gtgcgatctt cctgaggccg atactgtcgt cgtcccctca aactggcaga tgcacggtta 24 60 

cgatgcgccc atctacacca acgtgaccta tcccattacg gtcaatccgc cgtttgttcc 2520 

cacggagaat ccgacgggtt gttactcgct cacattttaa tgttgatgaa agctggctac 2580 

aggaaggcca gacgcgaatt atttttgatg gcgttaactc ggcgtttcat ctgtggtgca 2640 

acgggcgctg ggtcggttac gggcaagaca gtcgtttggc gtcttaattt gagctcgagc 2700 

gcatatctac gcgccggaga aaaccgcctc gcggtgatgg tgctgcgctg gagtgacggg 27 60 

agttatcttg aagatcaaga tatgtggcgg atgagcggga ttccgagcga aaacggtctg 2820 

cgctgcggga cgcgcgaatt gaattatggc ccacaccaga gtgggcgcgg cgacttccag 2880 

ttcaacatca gccgctacag tcaacagcaa ctgatggaaa ccagccatcg ccatctgctg 2940 

cacgcggaag aaccgacatg gctgttatac gacggtttcc atatggggat tggtggcgac 3000 

gactcctgga gcccgtcagt atcggcggaa ttccagctga gcgccggtcg ctaccattac 3060 

cagttggtct ggtgtcaaaa ataataataa ccgggcaggc catgtctgcc cgtatttcgc 3120 

gtaaggaaat ccattatgta ctatttaaac tcgagcggcc gccagcacag tggtcgacga 3180 

taaaataaaa gattttattt agtctccaga aaaagggggg aatgaaagac cccacctgta 3240 

ggtttggcaa gctagcttaa gtaacgccat tttggaaggc atggaaaaat acataactga 3300 

gaatagagaa gttcagatca aggtcaggaa cagatggaac agctgaatat gggccaaaca 3360 

ggatatctgt ggtaagcagt tcctgccccg gctcagggcc aagaacagat ggaacagctg 3420 

aatatgggcc aaacaggata tctgtggtaa gcagttcctg ccccggctca gggccaagaa 3480 

cagatggtcc ccagatgcgg tccagccctc agcagtttct agagaaccat cagatgtttc 3540 

cagggtgccc caaggacctg aaatgaccct gtgccttatt tgaactaacc aatcagttcg 3600 

cttctcgctt ctgttcgcgc gcttctgctc cccgagctca ataaaagagc ccacaacccc 3660 

tcactcgggg cgccagtcct ccgattgact gagtcgcccg ggtacccgtg tatccaataa 3720 

accctcttgc agttgcatcc gacttgtggt ctcgctgttc cttgggaggg tctcctctga 3780 

gtgattgact acccgtcagc gggggtcttt cattctgcat taatgaatcg gccaacgcgc 3840 

ggggagaggc ggtttgcgta ttgggcgctc ttccgcttcc tcgctcactg actcgctgcg 3900 

ctcggtcgtt cggctgcggc gagcggtatc agctcactca aaggcggtaa tacggttatc 3960 

cacagaatca ggggataacg caggaaagaa catgtgagca aaaggccagc aaaaggccag 4020 

gaaccgtaaa aaggccgcgt tgctggcgtt tttccatagg ctccgccccc ctgacgagca 4080 

tcacaaaaat cgacgctcaa gtcagaggtg gcgaaacccg acaggactat aaagatacca 4140 

ggcgtttccc cctggaagct ccctcgtgcg ctctcctgtt ccgaccctgc cgcttaccgg 4200 

atacctgtcc gcctttctcc cttcgggaag cgtggcgctt tctcatagct cacgctgtag 4260 

gtatctcagt tcggtgtagg tcgttcgctc caagctgggc tgtgtgcacg aaccccccgt 4320 

tcagcccgac cgctgcgcct tatccggtaa ctatcgtctt gagtccaacc cggtaagaca 4380 

cgacttatcg ccactggcag cagccactgg taacaggatt agcagagcga ggtatgtagg 4440 

cggtgctaca gagttcttga agtggtggcc taactacggc tacactagaa ggacagtatt 4 500 

tggtatctgc gctctgctga agccagttac cttcggaaaa agagttggta gctcttgatc 4560 

cggcaaacaa accaccgctg gtagcggtgg tttttttgtt tgcaagcagc agattacgcg 4620 

cagaaaaaaa ggatctcaag aagatccttt gatcttttct acggggtctg acgctcagtg 4 680 

gaacgaaaac tcacgttaag ggattttggt catgagatta tcaaaaagga tcttcaccta 4740 

gatccttttg cggccggccg caaatcaatc taaagtatat atgagtaaac ttggtctgac 4800 

agttaccaat gcttaatcag tgaggcacct atctcagcga tctgtctatt tcgttcatcc 4860 

atagttgcct gactccccgt cgtgtagata actacgatac gggagggctt accatctggc 4 920 

cccagtgctg caatgabacc gcgagaccca cgctcaccgg ctccagattt atcagcaata 4 980 

aaccagccag ccggaagggc cgagcgcaga agtggtcctg caactttatc cgcctccatc 5040 



3- 



cagtctatta attgttgccg ggaagctaga gtaagtagtt cgccagttaa tagtttgcgc 5100 

aacgttgttg ccattgctac aggcatcgtg gtgtcacgct cgtcgtttgg tatggcttca 5160 

ttcagctccg gttcccaacg atcaaggcga gttacatgat cccccatgtt gtgcaaaaaa 5220 

gcggttagct ccttcggtcc tccgatcgtt gtcagaagta agttggccgc agtgttatca 5280 

ctcatggtta tggcagcact gcataattct cttactgtca tgccatccgt aagatgcttt 5340 

tctgtgactg gtgagtactc aaccaagtca ttctgagaat agtgtatgcg gcgaccgagt 5400 

tgctcttgcc cggcgtcaac acgggataat accgcgccac atagcagaac tttaaaagtg 54 60 

ctcatcattg gaaaacgttc ttcggggcga aaactctcaa ggatcttacc gctgttgaga 5520 

tccagttcga tgtaacccac tcgtgcaccc aactgatctt cagcatcttt tactttcacc 5580 

agcgtttctg ggtgagcaaa aacaggaagg caaaatgccg caaaaaaggg aataagggcg 5640 

acacggaaat gttgaatact catactcttc ctttttcaat attattgaag catttatcag 5700 

ggttattgtc tcatgagcgg atacatattt gaatgtattt agaaaaataa acaaataggg 5760 

gttccgcgca catttcctgc at 5782 



<210> 2 
<211> 4141 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetically generated nucleic acid 



<400> 2 

aatgaaagac cccacctgta ggtttggcaa gctagcgcgg ccgcataact tcgtatagca 60 

tacattatac gaagttattt aattaaggcg cgcctctagc ttaagtaacg ccattttgca 120 

aggcatggaa aaatacataa ctgagaatag agaagttcag atcaaggtca ggaacagatg 180 

gaacagctga atatgggcca aacaggatat ctgtggtaag cagttcctgc cccggctcag 240 

ggccaagaac agatggaaca gctgaatatg ggccaaacag gatatctgtg gtaagcagtt 300 

cctgccccgg ctcagggcca agaacagatg gtccccagat gcggtccagc cctcagcagt 360 

ttctagagaa ccatcagatg tttccagggt gccccaagga cctgaaatga ccctgtgcct 420 

tatttgaact aaccaatcag ttcgcttctc gcttctgttc gcgcgcttct gctccccgag 480 

ctcaataaaa gagcccacaa cccctcactc ggggcgccag tcctccgatt gactgagtcg 540 

cccgggtacc cgtgtatcca ataaaccctc ttgcagttgc atccgacttg tggtctcgct 600 

gttccttggg agggtctcct ctgagtgatt gactacccgt cagcgggggt ctttcatttg 660 

ggggctcgtc cgggatcggg agacccctgc. ccagggacca ccgacccacc accgggaggt 720 

aagctggcca gcaacttatc tgtgtctgtc cgattgtcta gtgtctatga ctgattttat 780 

gcgcctgcgt cggtactagt tagctaacta gctctgtatc tggcggaccc gtggtggaac 840 

tgacgagttc ggaacacccg gccgcaaccc tgggagacgt cccagggact tcgggggccg 900 

tttttgtggc ccgacctgag tccaaaaaat cccgatcgtt ttggactctt tggtgcaccc 960 

cccttagagg agggatatgt ggttctggta ggagacgaga acctaaaaca gttcccgcct 1020 

ccgtctgaat ttttgctttc ggtttgggac cgaagccgcg ccgcgcgtct tgtctgctgc 1080 

agcatcgttc tgtgttgtct ctgtctgact gtgtttctgt atttgtctga aaataagggc 1140 

ccgggccaga ctgttaccac tcccttaagt ttgaccttag gtcactggaa agatgtcgag 1200 

cggatcgctc acaaccagtc ggtagatgtc aagaagagac gttgggttac cttctgctct 1260 

gcagaatggc caacctttaa cgtcggatgg ccgcgagacg gcacctttaa ccgagacctc 1320 

atcacccagg ttaagatcaa ggtcttttca cctggcccgc atggacaccc agaccaggtc 1380 

ccctacatcg tgacctggga agccttggct tttgaccccc ctccctgggt caagcccttt 1440 

gtacacccta agcctccgcc tcctcttcct ccatccgccc cgtctctccc ccttgaacct 1500 

cctcgttcga ccccgcctcg atcctccctt tatccagccc tcactccttc tctaggcgcc 1560 

cccatatggc catatgagat cttatatggg gcacccccgc cccttgtaaa cttccctgac 1620 

cctgacaaga caagagttac taacagcccc tctctccaag ctcacttaca ggctctctac 1680 

ttagtccagc acgaagtctg gagacctctg gcggcagcct accaagaaca actggaccga 1740 

ccggtggtac ctcaccctta ccgagtcggc gacacagtgt gggtccgccg acaccagact 1800 

aagaacctag aacctcgctg gaaaggacct tacacagtcc tgctgaccac ccccaccgcc 1860 

ctcaaagtag acggcatcgc agcttggata cacgccgccc acgtgaaggc tgccgacccc 1920 

gggggtggac catcctctag actgccggat cccagtgtgg tggtagggaa ttcttaatta 1980 

acgccaccat ggtgagcaag ggcgaggagc tgttcaccgg ggtggtgccc atcctggtcg 2040 



4' 



agctggacgg 
ccacctacgg 
ggcccaccct 
acatgaagca 
ccatcttctt 
acaccctggt 
tggggcacaa 
agaagaacgg 
agctcgccga 
acaaccacta 
acatggtcct 
acaagtaatg 
tctggtgtca 
aatccattat 
acaattaatc 
ccatggccaa 
tcgagttctg 
cggtgtggtc 
ggacaacacc 
ggaggtcgtg 
gcagccgtgg 
ggccgaggag 
tttttttctg 
ttgtttgccg 
gcagatacca 
tgtagcaccg 
cgataagtcg 
gtcgggctga 
actgagatac 
ggacaggtat 
gggaaacgcc 
atttttgtga 
tttacggttc 
aagacaggat 
ctatagagta 

g 



cgacgta-aac 
caagctgacc 
cgtgaccacc 
gcacgacttc 
caaggacgac 
gaaccgcatc 
gctggagtac 
catcaaggcg 
ccactaccag 
cctgagcacc 
gctggagttc 
aattaattaa 
aaaataataa 
gtactattta 
atcggcatag 
gttgaccagt 
gacccgaccg 
cgggacgacg 
ctggcctggg 
tccacgaact 
gggcgggagt 
caggactgaa 
cgcgtaatct 
gatcaagagc 
aatactgttc 
cctacatacc 
tgtcttaccg 
acggggggtt 
ctacagcgtg 
ccggtaagcg 
tggtatcttt 
tgctcgtcag 
ctggcctttt 
atcagtggtc 
cgagccatag 



ggccacaagt 
ctgaagttca 
ctgacctacg 
ttcaagtccg 
ggcaactaca 
gagctgaagg 
aactacaaca 
aacttcaaga 
cagaacaccc 
cagtccgccc 
gtgaccgccg 
gaattccagc 
taaccgggca 
aactcgagcg 
tatatcggca 
gccgttccgg 
gctcgggttc 
tgactctgtt 
tgtgggtgcg 
tccgggacgc 
tcgccctgcg 
cgcgtcccgt 
gctgcttgca 
taccaactct 
ttctagtgta 
tcgctctgct 
ggttggactc 
cgtgcacaca 
agctatgaga 
gcagggtcgg 
atagtcctgt 
gggggcggag 
gctggccttt 
caggctctag 
ataaaataaa 



tcagcgtgtc 
tctgcaccac 
gcgtgcagtg 
ccatgcccga 
agacccgcgc 
gcatcgactt 
gccacaacgt 
tccgccacaa 
ccatcggcga 
tgagcaaaga 
ccgggatcac 
tgagcgccgg 
ggccatgtct 
gccggccgcc 
tagtataata 
tgctcaccgc 
tcccgggact 
catcagcgcg 
cggcctggac 
ctccgggccg 
cgacccggcc 
agaaaagatc 
aacaaaaaaa 
ttttccgaag 
gccgtagtta 
aatcctgtta 
aagacgatag 
gcccagcttg 
aagcgccacg 
aacaggagag 
cgggtttcgc 
cctatggaaa 
tgctcacata 
ttttgactca 
agattttatt 



tggcgagggc 
cggcaagctg 
cttcagccgc 
aggctacgtc 
cgaggtgaag 
caaggaggac 
ctatatcatg 
catcgaggac 
cggccccgtg 
ccccaacgag 
tctcggcatg 
tcgctaccat 
gcccgtattt 
agcacagtgg 
cgacaaggtg 
gcgcgacgtc 
tcgtggagga 
gtccaggacc 
gagctgtacg 
gccatgaccg 
ggcaactgcg 
aaaggatctt 
ccaccgctac 
gtaactggct 
ggccaccact 
ccagtggctg 
ttaccggata 
gagcgaacga 
cttcccgaag 
cgcacgaggg 
cacctctgac 
aacgccagca 
tcgattagtc 
acaatatcac 
tagtctccag 



gagggcgatg 

cccgtgccct 

taccccgacc 

caggagcgca 

ttcgagggcg 

ggcaacatcc 

gccgacaagc 

ggcagcgtgc 

ctgctgcccg 

aagcgcgatc 

gacgagctgt 

taccagttgg 

cgcgtaagga 

tcgactgttg 

aggaactaaa 

gccggagcgg 

cgacttcgcc 

aggtggtgcc 

ccgagtggtc 

agatcggcga 

tgcacttcgt 

cttgagatcc 

cagcggtggt 

tcagcagagc 

tcaagaactc 

ctgccagtgg 

aggcgcagcg 

cctacaccga 

ggagaaaggc 

agcttccagg 

ttgagcgtcg 

acgcggcctt 

caatttgtta 

cagctgaagc 

aaaaaggggg 



2100 

2160 

2220 

2280 

2340 

2400 

2460 

2520 

2580 

2640 

2700 

2760 

2820 

2880 

2940 

3000 

3060 

3120 

3180 

3240 

3300 

3360 

3420 

3480 

3540 

3600 

3660 

3720 

3780 

3840 

3900 

3960 

4020 

4080 

4140 

4141 



<210> 3 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetically generated primer 



<400> 3 

aaaggacctt acacagtcct gctga 



25 



<210> 4 
<211> 25 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Synthetically generated primer 



<400> 4 




5' 




caccacaggt aatgctttta ctggc 



25 



<210> 5 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetically generated primer 
<400> 5 

gaccttacac agtcctgctg accac 25 

<210> 6 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetically generated primer 



<210> 7 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetically generated primer 
<400> 7 

gaagtcgatg acggcagatt tagag 25 

<210> 8 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetically generated primer 



<210> 9 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetically generated primer 



<400> 6 

aagaacctag aacctcgctg gaaag 



25 



<400> 8 

ccacaggtaa tgcttttact ggcct 



25 



<400> 9 

aaggacctta cacagtcctg ctgac 



25 




<210> 10 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetically generated primer 
' <400> 10 

gccgacacca gactaagaac ctaga 

<210> 11 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetically generated primer 
<400> 11 

aaccccacca caggtaatgc tttta 

<210> 12 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetically generated primer 
<400> 12 

acaggtaatg cttttactgg cctgc 

<210> 13 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetically generated primer 
<400> 13 

gccgctgtaa agtgttacgt tgaga 

<210> 14 
<211> 10 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetically generated oligonucleotide 

<400> 14 
aaatatgggc 

<210> 15 
<211> 10 



25 



25 



25 



25 



<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetically generated oligonucleotide 



<400> 15 
aaataagggc 



